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Program background and investment needs/priority – RichardComp plan – AngieSewer Modeling - Paul



City Currently has over 500,000 feet of Trunk Sewer Main

Presenter
Presentation Notes
Trunk sewer system is all the manholes and sanitary pipes 12” in diameter or larger. There are 500,000 LF of trunk pipe in the City. These pipes convey our waste from homes and businesses to the treatment plant on 37th Street.What happens to the sewer when growth occurs? Let’s look at West Zumbro as an example.



 System Analysis – 500,000 linear feet of trunk (> 12”) sewer lines
 Last Comprehensive System-wide Review in 1996
 Numerous Projects Constructed from 1997-2016
 Numerous Projects Remaining
 New Technology and Software Tools Available 
 Issues/concerns 
o Current constraints (I/I, capacity, etc.) 
o Redevelopment/additional development capacity limitations 
o Prioritization

• Fix the worst first
• Replace based on economic benefit
• Growth Management based on sewer capacity availability / limitations 

o Right sizing/timing
• Pipe-lining maintains current capacity and replacement can add capacity

THE WHY

Presenter
Presentation Notes
Richard?



Sanitary Sewer Model
Development and Analyses



 Refine/validate previous study results from 1996
 Create model of Tier 1 trunk (≥12-inch) sanitary system
 Identify sewer system capacity availability and limitations
 Assess past sewer system improvements
 Fully dynamic model simulates system flow conditions
 Robust planning and comparison capability – predictive 

‘what-if’ scenarios 
 Optimize CIP schedule and budgeting for future growth

Modeling Objectives & Benefits



 Sewer system data gap analysis
 Selection of appropriate modeling 

software
 Model development using City’s GIS
 Model calibration/validation using City’s 

flow meters/data
 Analyze existing and future capacity 
 Analyze future conditions scenarios for 

capital improvements planning 
 Identify trunk sewer system 

improvements

Model Development 
Process Leads to 
Efficient Capital 
Planning

Model Validation Basins with Flow Monitors



 Completed prior to model development
 Review years of flow meter data
 Inventory of existing asset data
 Identify data gaps/needs
 Allowed for efficient data collection and 

incorporation into model
 Selection of appropriate model 

software

Available City data was well-suited for 
efficient and robust model development

Data Gap Analysis 
Prepares City for 
Modeling

Map of Initially Identified Data Gaps

Presenter
Presentation Notes
Example sewer system data:Anomalies in existing dataManhole elevationsFlow meter dataRain gauge dataFlow split locationsLift station design/operations



 Validated Model to 3 rainstorm events
 September 2010
 25-Year Storm
 July 2011
 10-Year Storm
 July 2016

 Adjust model parameters to represent actual 
field measured flow conditions

 Overall a very good match between flow 
monitoring and model results

Provides confidence in model’s ability to 
predict system response

Model Development Calibration and
Validation Results

Graphs comparing ‘actual’ vs. ‘modeled’ flows

Presenter
Presentation Notes
Match model results to flow monitor hydrographs over the storm event across the flow monitor sites



 Trunk sewers with limited capacity 
identified in West, South, and East 
Zumbro sewersheds

 System capacity compromised by the 
impact of infiltration and inflow of 
surface and groundwater into sanitary 
sewers

• Dry weather flows 
• Wet weather flows

 Limited remaining capacity to support 
future development in some areas

Existing Sewer 
System Capacity

Existing System Capacity Analysis for 25-year Storm

Presenter
Presentation Notes
Existing system for 25-yr condition. Green is good, red is bad, full pipes potentially leading to basement backups or sanitary sewer overflows



Existing System Capacity
Example: West Zumbro Super Sewershed

West Zumbro Areas Identified with Capacity Limitations

Presenter
Presentation Notes
Most significant capacity limited areas are in West Zumbro – both under 10- and 25-yr conditions



Existing System Capacity
Example: West Zumbro 7th St. NW – W. Circle Drive NW

Pipe profile –
wastewater 

level relative 
to ground and 

pipe

Presenter
Presentation Notes
Limited capacity to accommodate future upstream growth. I/I reduction in this area may result in increased capacity to accommodate additional flow.  This area has a low to moderate risk of SSOs during storm events with a recurrence interval of 10-years or greater. Sewer depth in this area reduces the number of SSO locations where flow exceeds capacity.System improvements may be needed in this area to accommodate any additional upstream flow.Perform additional model validation using 7th Street NW flow monitor. Monitor annually at least until a 10-year recurrence or greater storm event is captured. 



Study Findings 



City Boundary could Grow Significantly and be Served by 
Gravity Sewer

Presenter
Presentation Notes
Here we see the comp plan sanitary sewer Super Districts’ ultimate gravity service boundary and current City extents. The extents are the farthest reaches that could be servable by gravity sewer. It is significantly larger than the current city limits. The basins are NWT, KR, WZ, SZ, EZ, HV, 



City Currently has over 500,000 feet of Trunk Sewer Main

Presenter
Presentation Notes
Trunk sewer system is all the manholes and sanitary pipes 12” in diameter or larger. There are 500,000 LF of trunk pipe in the City. These pipes convey our waste from homes and businesses to the treatment plant on 37th Street.What happens to the sewer when growth occurs? Let’s look at West Zumbro as an example.



City of Rochester Sanitary Sewer Super Districts

Presenter
Presentation Notes
Key findings were that from a sewer perspective, Kings Run and Hadley Valley already had sewer infrastructure in place and would be most cost effective to promote growth.East Zumbro is a huge area.. It has capacity north of HWY 52, little capacity south of HWY 52.Northwest Territories is relatively more expensive due to the need to construct a major lift station to serve this area.West Zumbro has a substantial section that exceeds capacity. It is relatively expensive because to serve future development on the fringes the entire trunk system needs to be upsized. South Zumbro is the most expensive for a similar reason to WZ, growth on the fringe requires upsizing of entire trunk system, through developed areas with existing hardscape that is expensive to dig up and replace.



South Zumbro Pipes Are At or Near Full Utilization Under Existing Conditions Leaving Little 
Capacity Available for New Development

South Zumbro Under Existing Conditions



Development in South Zumbro Would Require Upsizing of Pipes South of HWY 14 E at a cost of 
$11,900,000 and open up 1,244 developable acres…Planning Rate is high at $9,566/dev. ac.

South Zumbro Under Future Conditions



West Zumbro Pipes Are At or Near Full Utilization Under Existing Conditions Leaving 
Little Capacity Available for New Development

West Zumbro Under Existing Conditions

Presenter
Presentation Notes
As an example let’s look at West Zumbro. Orientation point out HWY 14, 52, IBM, Valley High, West Circle Drive.Here is the pipe utilization under existing storm conditions. Green is good, red is bad, full pipes potentially leading to basement backups or overflows to the streams. There is little room for new development.



Development in West Zumbro Would Require Upsizing Pipes Along HWY 14 and Cascade Creek -
$39,400,000+ to open 5,241 developable acres…$7,510/dev. ac.

West Zumbro Pipe Utilization with Future Flows

Presenter
Presentation Notes
Same area but future theoretical pipe utilization if the entire WZ area were developed. The area available for development in WZ is typically west on HWY 14, and that sewage flows along this trunkline on HWY 14 and up cascade creek. Additional drops here (on west) require upsizing all the way along here, big dollars. We broke the trunk system into chunks to say, “if we upsized this portion, how much development would that open up?”. This identified ultimate pipe sizes for full build out, and estimated future infill and new development acres able to be served by existing sewers before needing upgrades.



East Zumbro pipes 
appear to have 
adequate capacity 
under existing dry 
weather conditions

East Zumbro Under 
Existing Conditions



Development in 
East Zumbro to 
Ultimate Service 
bounds would 
require 
significant 
upsizing of pipes 
- $89,000,000+

East Zumbro Under
Future Conditions



A ‘phased’ approach fully 
utilizes the existing trunk line 
before further expansion 

 Phase 1: $47,900,000       
opens 8,606 dev. acres          
…$5,568/dev. acre

 Phase 2: $41,200,000        
opens 8,045 dev. acres                      
… $5,120/dev. acre 

East Zumbro Phases



Kings Run’s existing sewer can support full buildout of 4,094 developable acres. 
Outstanding balances of existing sewer yield lowest planning rate $1,514/dev. ac.

Kings Run Existing Sewer is Sized for Future Conditions

Presenter
Presentation Notes
Note future extensions separate



Hadley Valley’s existing sewer is sized to support full buildout of 2,579 dev. acres. Outstanding 
balances on existing sewer yield Planning Rate low $3,311/dev. ac.

Hadley Valley Existing Sewer is Sized for Future Conditions

Presenter
Presentation Notes
Note future extensions not included



Northwest Territory is
90th St NW to 65th St NW
60th Ave to 18th Ave NW

(90th St to 100th St future)
(60th Ave to 75th Ave 
future)

7,300 gross acres
2,800 developable acres

Cost to serve 
Northwest Territory is  
~$39,500,000.

SAC charge would be  
$13,000/developable 
acre,
($16,000/dev acre 
counting downstream 
capacity 
improvements)…
double other super 
sheds.

Northwest Territory

Presenter
Presentation Notes
From NWT executive summary: Phase 1 is $16.4mm to serve 976 developable acres, Phase II/III combined is $23.1`mm to serve 1,857 developable acres. Total $39.5mm for 2,833 developable acres



Existing lift stations and trunk could 
be modified to serve up to 1,000 
gross acres (480 developable acres) 
of Northwest Territory ‘Phase A’.

Cost to modify is ~$3,700,000

…reducing planning rate of these 480 
developable acres to $7,700/dev. acre.

Portion of 
Northwest Territory
Potentially Served by
Existing Prairie Crossing 
Lift Stations



Total Costs to Grow City Sanitary Service are SIGNIFICANT

Super District
Outstanding 

Project 
Balances

Capacity 
Upgrade 
Replace.

Condition 
Upgrade 

CIPP
Total

Develop-
able 

Acres

Planning 
Rate

Northwest 
Territory $2,350,000 $1,360,000 NA $3,710,000 480 $7,729

Kings Run $5,670,000 NA $530,000 $6,200,000 4,094 $1,514

Hadley Valley $8,540,000 NA NA $8,540,000 2,579 $3,311

West Zumbro $1,140,000 $35,540,000 $2,680,000 $39,360,000 5,241 $7,510

South Zumbro $740,000 $10,320,000 $840,000 $11,900,000 1,244 $9,566

East Zumbro 
Phase 1 $8,150,000 $37,250,000 $2,520,000 $47,920,000 8,606 $5,568

East Zumbro 
Phase 2 NA $41,190,000 NA $41,190,000 8,045 $5,120

Total $26,590,000 $125,660,000 $6,570,000 $158,740,000 30,289 $5,241

*Note: Acres for NW Territory reflect approximate developable acres from modifying existing lift stations, 
not the entire NW Territory.

Presenter
Presentation Notes
Total costs to grow sanitary service are significant. Total costs are a combination of outstanding project balances from previous sewer projects, cost to upgrade sewer where needed to serve ultimate bounds, and cost to CIPP line pipes that didn’t need upsizing to give them another 50 years of life.  Key point here is this is only the cost for existing trunk pipes, which is representative of City costs. Future extensions and development costs are not included here, assumed to be carried by developers.Upgrades to the sewer open up certain developable acres, and dividing the cost by benefit that yielded a planning rate, an attempt to give apples-to-apples comparison of where is relatively expensive and inexpensive to develop from a sewer perspective.Divide cost to upsize and maintain pipes, by the developable acres that investment would open up, is the planning rate.This total dollar amount $158 million dollars. Making the right investment at the right time is needed, which is where the sewer model comes in…hand over to Paul.



 Identified sewer capacity limited trunk sewers and areas 
 Identified priority areas for future conditions evaluations
 Developed recommendations for next steps including:
o Identified areas for additional flow monitoring
o Identified potential areas for I/I reduction to reduce flows

Existing system constraints emphasized the need for 
evaluating potential future development impacts

Existing System Modeling Outcomes



City Comprehensive 
Plan and the Impacts of 
Sanitary Sewer Capacity



 In 2015 a quick, high level look at the capacity of the sanitary sewer 
system.

 In 2016 a collaborative, strategic comprehensive analysis done 
consistent with the City’s Comprehensive Plan in an effort to assist the 
Planners in decision-making and identifying sewer capacity availability 
and limitations that may guide future investments in the trunk sewer 
system.

Analysis of Available Sanitary Sewer Capacity Impacts 
the Comprehensive Plan

Presenter
Presentation Notes
Comprehensive Plan & Sanitary Sewer Analysis was conducted by WHKS in 2016.Its purpose was a quick, high level look at the sanitary sewer system.It was a strategic analysis consistent with the comprehensive plan efforts to assist the City in initial decisions making and future investments in the trunk sewer system., 



City of Rochester Sanitary Sewer Super Districts

Planning Rates ($$/Developable Acre):
$9,000-$16,000/Dev. Acre
$7,000-$8,000/Dev. Acre
$5,000-$6,000/Dev. Acre
$1,000-$4,000/Dev/ Acre

Presenter
Presentation Notes
Key findings were that from a sewer perspective, Kings Run and Hadley Valley already had sewer infrastructure in place and would be most cost effective to promote growth.East Zumbro is a huge area.. It has capacity north of HWY 52, little capacity south of HWY 52.Northwest Territories is relatively more expensive due to the need to construct a major lift station to serve this area.West Zumbro has a substantial section that exceeds capacity. It is relatively expensive because to serve future development on the fringes the entire trunk system needs to be upsized. South Zumbro is the most expensive for a similar reason to WZ, growth on the fringe requires upsizing of entire trunk system, through developed areas with existing hardscape that is expensive to dig up and replace.



Comparison of Model with Comprehensive Plan Analysis
East Zumbro Future Development – September 2010 Storm

Presenter
Presentation Notes
Model validated Comp Plan with some additional refinements and level of detail



 Establish Super Sewershed SAC Planning Rates
• New development in the Hadley Valley and Kings Run Super 

Sewersheds is the most cost effective (lowest SAC and City 
investment) from trunk sewer service perspective

 Estimated future infill & new development acres able to be served by 
existing trunk sewers before needing upgrades. 

• Infill development that utilizes existing pipes  =  no extra sewer cost
• Key projects open bottlenecks that open up developable acres

 Identified the need for Trunk Sewer Capacity and Condition Upgrades
• Capacity upgrades needed to serve future sewer-shed 

development

Key Outcomes to Support Comp Plan Decision-Making

Presenter
Presentation Notes
As a tool consistent with the comprehensive plan efforts to assist the City in initial decisions making and future investments in the trunk sewer system, the Key Findings were:From a sewer perspective, Kings Run and Hadley Valley already had sewer infrastructure in place and would be most cost effective to promote growth.As seen in WZ, growth on the fringe requires upsizing of entire trunk system, through developed areas with existing hardscape that is expensive to dig up and replace.



Next Steps



 Downtown model expansion – include 
Tier 2 (all pipes < 12”) in DMC area

 South Zumbro and Downtown Future 
conditions analysis (including DMC)

 East Zumbro, South Zumbro, and 
Downtown (including DMC) CIP 
improvement planning for future 
development

Develop improvement priorities and 
recommendations, including costs 
and trigger points, to optimize City’s 
capital improvement schedule and 
budget

Near Term Tasks

1.00



 West Zumbro, Hadley Valley, Kings 
Run, and NW Territories
o Future conditions
o CIP Improvement planning for 

development
 Citywide model enhancement – include 

all pipes (add pipes < 12”)
 Consolidate super-sewershed ‘building 

blocks’ into comprehensive sewer 
master plan

Develop City-wide sanitary sewer master 
plan to inform CIP and optimize City 
investments

Long Term Goals



 Development plan reviews
 Robust planning tool – predictive ‘what-

if’ scenarios 
 Real-time system monitoring and 

forecasting
 Forensic and predictive sewer analysis
 Optimize sewer and treatment plant 

O&M strategies

Additional Model Uses

1.00

Presenter
Presentation Notes
Enhanced pipe/equipment/facility O&M using detailed historical and predicted flowsEnhanced FOG program w/ spatial and flow correlation for troubleshooting hotspotsFlow equalization at WRP using flow data and upstream flow splits
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